ABSTRACT: Lane closures during paving operation on roads usually restrict the continuity of paving operations and traffic flow, causing delay in paving time and delay of traffic flow time. This paper studies the resurfacing operation of highways using computer simulation. It describes the different types of traffic control devices. It also describes the different types of paving including; semi-rigid paving and flexible paving. To achieve this objective, filed data collected during construction, was used to determine duration, productivity rate to test a development simulation model. The tool utilizes STROBOSCOPE as a simulation engine and is coded by Visual Basic 6.0.
INTRODUCTION
Highway maintenance, especially pavement rehabilitation or resurfacing, requires lane closures. Such maintenance is associated with substantial cost, traffic disruption and safety hazards. Highway construction projects are classified as infrastructure construction projects which are characterized by long duration, large budget, and complexity. Resurfacing of highways involves different activities and is executed in different conditions which may raise uncertainties that influence production rates of construction resources. These different conditions includes unusual or complex works, equipment breakdown, unfavorable weather conditions, and unexpected site conditions. Several simulation systems have been designed specifically for construction [1, 2] . These systems use network-based Activity Cycle Diagrams to represent the essentials of a model, and employ clock advance and event generation mechanisms based on Activity Scanning or Three-Phase Activity Scanning.
Modeling utilizing simulation can be applied either in a general or special purpose simulation environment.
General purpose simulation (GPS) is based on formulating a simulation model for the system under study, running the simulation and analyzing the results in order to decide whether the system is acceptable or not. In case of being unacceptable, the process is re-iterated and a new alternative system is considered. Different GPS software systems have been developed for a wide range of industries: AweSim [3] and GPSS/H [4] ; for construction: Micro-CYCLONE [5] and STROBOSCOPE [1] . Special purpose simulation (SPS) is based on creation of a platform or a template for a specific domain of application [6, 7, 8, 9] . The steps for simulation, in this case, are the same as in the GPS case except for the first step (construct simulation model) since the platform has the characteristics and behavior of the system under study. Also, the modification is limited to the input parameter(s) of a pre-defined system and not to the characteristics and behavior of the system. This paper describes the activities involved in highway resurfacing operations. Then, it presents the developments made in simulation models that are dedicated for such activities.
RESURFACING HIGHWAY OPERATIONS
The first stage in highway resurfacing is converting traffic flow to opposite direction or closes some of the lanes.
Traffic controls devices are used to convert the flow in the opposite direction or close some of the lanes. After control devices are laid, the old concrete platform and median are broken, waste is removed out of the site, and new concrete is poured.Finally, the new asphalt layer is laid. The following subsections describe these activities for the different types of paving including; semi-rigid paving and flexible paving.
Converting Traffic Flow
In highway work zone, hundreds of people lose their lives and more are injured due to vehicle crashes. Therefore, traffic control devices should be set to convert flow in opposite direction or close some of lanes. Traffic control devices including flagger control (Figure 1-a 
Reconstruction Flexible Paving and Finishing
The following activities are considered in reconstruction flexible paving and finishing: 
SIMULATION MODULE FOR RESURFACING OPERATION
The proposed simulation module utilizes STROBOSCOPE 
SIMULATEUNTIL;
The simulation model runs until the Dummy resource reaches the Finish Queue. The stopping of criteria occurs when there is no more Paint, Sign, and Volume of New Asphalt resource to run simulation. This termination of simulation is named "lake of resources" termination. 
4.CONCLUSIONS
This paper proposed a simulation model that aids contractors in planning of highway resurfacing operation.
The simulation module received from the user input data such as project data (task's duration, required resources, labors, material cost, and equipment rates). Then, the simulation module runs in order to calculate the duration of execution at each zone.The simulation module contains four simulation models that are developed to represent highway resurfacing operation stages. The simulation module uses STROBOSCOPE software as a simulation engine to estimate the construction duration.
